cuvettes with a path length of 1 cm in the indicated solvents. The baseline was corrected before the measurements were taken. The absorption maxima λ max are given in [nm] 3-Formylvinyl-2,7,12,17-tetra-n-propylporphycenato nickel(II) 2 and 9-Formylvinyl-2,7,12,17-tetra-n-propylporphycenato nickel(II) 3
Phosphoryl chloride (1.17 ml, 12.7 mmol) was slowly added to 3-dimethylaminoacrolein (1.26 ml, 12.6 mmol) dissolved in 21 ml dry methylene chloride. After stirring for six hours a solution of 2,7,12,17-tetra-n-propylporphycenato nickel(II) 2 (210 mg, 0.392 mmol) in 80 ml dry methylene chloride was added slowly and then the reaction mixture was stirred overnight.
70 ml of a saturated sodium bicarbonate solution were added and the mixture was heated at reflux for 30 minutes. The solution was allowed to cool to room temperature and the layers were separated. The organic layer was washed with water twice, stripped of solvent and purified by column chromatography (silica gel, eluent: chloroform / hexanes = 3 / 1). The green 9-formylvinyl-2,7,12,17-tetra-n-propylporphycenato nickel(II) 3 was eluted first followed by the blue 3-formylvinyl-2,7,12,17-tetra-n-propylporphycenato nickel(II) 2.
3-Formylvinyl-2,7,12,17-tetra-n-propyl-porphycenato nickel(II) 2 9-Formylvinyl-2,7,12,17-tetra-n-propyl-porphycenato nickel(II) 3 (20 mg, 33.9 µmol), cyanoacetic acid (29 mg, 340 µmol) and ammonium acetate (26 mg, 230 µmol) were dissolved in 6 ml of a mixture of tetrahydrofuran and acetic acid (1/1). The reaction mixture was heated at 70 °C for one hour and allowed to cool down to room temperature. After the addition of water it was filtrated. The residue was taken up in tetrahydrofuran, stripped of solvent with a stream of N 2 gas and purified by column chromatography (silica gel, eluent: methylene chloride / methanol / acetic acid = 1928.5 / 115 / 13.5). The solvent was removed with a stream of N 2 gas and porphycene P3 was obtained as a dark green powder. Square wave voltammetry was performed in a range between -1.7 to +1.7 V - Figure   S13 and Table S5 . The XRD spectrum reveals the face centered cubic crystallinity of the NiO - Figure   S6 . Using the full width at half maximum of the (200) NiO peak and the Debye-Scherrer equation (1), the size of nanoparticles was estimated to be at around 16.4 nm. 4 (1)
L as the size of nanoparticles that can also be expressed by L = p ⋅ dhkl (p is the Number of the lattice planes, dhkl is the distance between them). The factor β is the full width at half maximum (FWHM) in radian, which is measured at the glancing angle θ. Furthermore, K is the form factor, which is defined by the form of the crystallites. If the crystallite is supposed to be spherical, K equals 0.89.
In order to get insight into the dye adsorption behavior on the NiO electrodes steady- Long term photostability for all porphycenes was proven by periodically measuring the absorption of sensitized transparent NiO electrodes by means of steady-state UV/Vis absorption spectroscopy in the wavelength range where only the absorption features of the dye were present, meaning from 550 to 750 nm. In this range absorption or reflection features of the NiO electrodes did not influence the measurements. The soaking conditions were set in correlation to the results from the absorption kinetics measurements. Starting with a measurement at every 10 min for the first 30 min, the intervals time was set to 30 min until an overall time of 120 min was reached. 16 h after the beginning of the series a last measurement was performed. In order to proof if the evaluation process on the p-DSSC devices has any effect on the stability of the porphycene sensitizers steady-state UV/Vis absorption spectroscopy of the dyed electrodes was additionally measured. Therefore, the electrodes were irradiated under AM 1.5 conditions, and their UV/Vis spectra were continuously recorded every 5 min for the first two minutes, then in 10 min intervals until the time period reached 70 min - Figure S11 .
Electrochemical impedance spectroscopy (EIS) was performed under light and dark conditions. Measurements were performed under V oc conditions in a frequency range of 0.01
Hz to 100 kHz. The voltage amplitude was set to be 10 mV. The received impedance data in the form of Nyquist plots was fitted by using the Nova 1.9 software to a circuit model that simulates the impedance of interfaces between the different components of DSSCs - Figure   S13 . 5 
Finally, the hole lifetime τ h in the NiO electrode was calculated from the Bode phase plots.
The frequency of the maximum f max corresponding to the response of the NiO electrode in the low frequency range was used for this purpose (7) . 8 (7) The data received from EIS in the dark gives a clear overview about the processes at the electrode/electrolyte interface when the sensitizer is not being excited. 5, 9, 10 Recombination at this interface in absence of the sensitizer can be evaluated by fitting the Nyquist plot in accordance to the circuit model -Figures S14 and S15, Tables S5 and S6 .
Computational calculations
Semiempirical UHF and UNO-PECI calculations were performed with VAMP 11.0 using the PM6 Hamiltonian. [11] [12] [13] [14] The geometry of the NiO cluster was fixed at the experimental crystal structure of bulk NiO during the simulations. Fittings to the model in Figure S13 are presented by lines. 
